hemodynamics angina pectoris, the present study was designed to evaluate the effect of this procedure on the abnormal left ventricular hemodynamics at rest and during exercise in such patients.
Methods
Twenty-four patients undergoing intemal mammary artery implantation (seven single and 17 bilateral implants) because of severe angina pectoris and CAD were studied before and 10 to 15 mo (mean, 12 mo) after operation, and five patients were studied before and 12 to 22 mo (mean, 16 mo) after medical treatment alone. Medical management consisted of nitroglycerin and isosorbide dinitrate (Isordil), dietary measures, and regular exercise; these patients had less severe angina and for this reason are to be regarded as a selected group. They are included in the study as a reference for measurements of left ventricular hemodynamics made 1 year apart without surgical intervention.
All patients in the surgical group had angina pectoris resulting in significant disability and were in functional class 3 or 4 (New York Heart Association classification Comparison of control and 1-year post-treatment resting and exercise LVEDP. 
Exercise
Heart rate control ( beats / minute) Figure 4 Comparison of contr ol and 1-year post-treatment resting and exercise heart rate. Five patients were known to have had an acute myocardial infarction between the two studies.5 All were in group 1, and all had the myocardial infarction in the immediate postoperative period. In two of these five, unequivocal differences in left ventricular hemodynamics were observed at the postoperative study. One of the patients manifested improvement and was described above. The second patient showed deterioration in left ventricular hemodynamics, most marked during exercise (LVEDP: preoperative, 29 mm Hg; postoperative, 43 mm Hg).
There was no correlation between improvement in left ventricular hemodynamics and clinical improvement. Of the two patients with return to normal left ventricular hemodynamics after successful revascularization, one had noted improved exercise tolerance while the other had not. Discussion
Vineberg6 first proposed revascularization of the heart by internal mammary artery implantation for treatment of patients with severe angina pectoris due to coronary artery disease. Sones and Shirey demonstrated good collateral flow from internal mammary artery implants to the distal segments of obstructed coronary arteries by angiography,4 and the group more recently reported7 good or excellent clinical improvement in 76% of the patients who underwent this procedure for The infrequent occurrence of a return of left ventricular hemodynamics to normal in this study may be due to an inadequate amount of blood being provided by the implant to the ischemic myocardium, despite the presence of anatomically large connections between it and the diseased coronary arteries. However, flow through the implants was not estimated in this study. Additional factors to be considered are the severity and the extent of obstruction in the major coronary arteries in this group of patients. It is possible that a more direct revascularization procedure, such as saphenous vein bypass grafting, will provide more adequate perfusion of previously underperfused regions of myocardium. Better relief of ischemia may well result in a return of left ventricular hemodynamics to normal more frequently than was observed in the present series. A major factor limiting hemodynamic improvement after surgical revascularization is the state of the myocardium because it is unlikely that a ventricle with diffuse fibrosis or scarring will demonstrate hemodynamic improvement regardless of the amount of additional blood flow provided surgically.
